Earth-mass Planets around M and K dwarfs: The
Production of (and eventual detection of)
“Biomarker” Gases
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Slides from Joe Llama - Lowell Obs

Stellar wind

Vidotto et al. 2010: Interaction between stellar wind and
planetary magnetic field causes compression.
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- Llama et al. (2011):

« Potential detection of a magnetic
field around WASP-12Db.

« Magnetosphere protects the
atmosphere to ~5 Rp.

« Bp ~ 24 Gauss.

* ArXiv: 1106.2935
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Survey of ~40 protoplanetary systems “.
with HST-COS, characterizing the H, disks \‘
and discovering fluorescent CO in these |
environments (France+ 2011, 2012; |
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UV and IR data finds molecular gas inside
gust gaps to be ubiquitous. Possible
signature of forming protoplanetary
systems.

UV lines of H, & CO - Sensitive to
extremely small amounts of gas, period of
transition to debris disks: primordial gas
disk lifetime.

MOS with R = 3000-5000 could survey
hundreds/thousands of disks
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. Cve N

UV and IR data finds molecular gas inside
gust gaps to be ubiquitous. Possible
signature of forming protoplanetary
systems.

UV lines of H, & CO - Sensitive to
extremely small amounts of gas, period of
transition to debris disks: primordial gas
disk lifetime.

MOS with R = 3000-5000 could survey
hundreds/thousands of disks
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First cool H, absorption detection
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Larger samples in a range of star-forming
environments are necessary to provide a .

complete picture of the composition, R
structure, and lifetime of gas disks. p
|
Higher sensitivity + high-resolution far-uv |
absorption line spectroscopy of CO, H,, &
and H,0 enable quantitative r

compositional analysis

NEED: 8+ m primary, facility-class UV
echelle spectrograph, advanced UV
coatings for 100 - 120 nm region
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Higher sensitivity + high-resolution far-Uv
absorption line spectroscopy of CO, H,, and
H,O enable quantitative compositional
analysis

NEED: 8+ m primary, facility-class UV
echelle spectrograph, advanced UV
coatings for 100 - 120 nm region
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NEED: 8+ m primary, facility-class UV
echelle spectrograph, advanced UV
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Inclination of a large number of disks can

be known from SMA and ALMA ‘ .
Distribution of inclination angle and ages !
allows 4-D mapping of disks [r,h,t,A] X

* Telescope aperture determines how close
to the disk midplane you can probe
(current record for UV spectroscopy:

A, =7.6)

Kevin France
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ultraviolet ultraviolet

Soft X-ray

Optical

088 1.00 1.02 098 1.00 102 098 1.00 1.02 0.98 1.00 1.02

Phase

Llama & Shkolnik (submitted)




